INTRODUCTION
Ion-molecule reactions remain an attractive mechanism for the form ation of large molecules observed in dense interstellar clouds. Studie of these reactions in our and other laboratories have shown them capabl of synthesizing large Straight-chain 1 hydrocarbons. In this paper we report the results of our studies involving HCN, HCN + , CN + , and C 2 N + .
The reaction channels observed and the rate constants found for these reactions are shown in Table 1 . The reactions were studied using a modified form of the selected ion flow tube first developed by Adams and Smith (1976) .
REACTIONS WITH HCN
The reactions of C + and C 2 + with HCN proceed exclusively by con densation with H atom elimination, and with a rate constant close to the theoretical limit. In contrast, the reaction of C 2 H + with HCN proceeds by two almost equal channels, proton transfer from C 2 H + , and H atom transfer from HCN. The combined rate constant is again close to the theoretical value. The somewhat slower reaction between C 2 H 2 + and HCN has three primary channels. In the presence of about 0.5 Torr of He,87% of the reactive collisions lead, by three-body association, to C2H2 + .HCN. This suggests a fast rate for radiative recombination under interstellar conditions. Neutralization of this cluster ion could well lead to the observed molecules cyanoacetylene and vinyl cyanide. About 8% of the reactive collisions goes by a two-body channel to produce H2C3N + . Neutralization of this ion probably also leads to cyanoacetylene. The third (5%) channel leads to HCNH + which, upon neutralization, probably regenerates HCN.
The reaction of CH3 + with HCN proceeds exclusively by very rapid three-body association to form CH 3 + .HCN in the presence of 0.5 Torr He. This again suggests an efficient radiative association reaction under interstellar conditions to form the same ion. Neutralization by electron recombination or proton transfer could give rise to the observed neutral molecule CH3CN.
For example we have found that the ion does indeed proton transfer, very rapidly, with NH3 and (CH3)20 to produce methyl cyanide. The branching ratios which were determined are discussed in the text.
At a helium pressure of -0.5 Torr. 
